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Abstract 
Non-circular rotational parts have a wide application in industry, its shape is 
gradually complicated, and the demand of processing precision is gradually increased 
too. The corresponding of sophisticated and efficient processing technology has 
become the processing area of research organizations nowadays. Piston is the typical 
of the non-circular rotational parts. It's the heart of the engine, bearing alternating 
mechanical loading and heat loading, which is the key parts and working in the worst 
conditions in engine. For the piston processing, it has a great technological features in 
cutting. The piston is usually designed to have become an ellipse or characteristic of 
the complexity of the 3D solid surfaces. The key of the numerical control cutting is 
configuration a high frequency sound, big course, high precision Fast Tool Servo in 
hardware, and software has the corresponding efficient algorithm server controls. 
This article is armed at the varying ellipse piston machining, which made a new 
type design of the ellipse processing speed slightly to institutions, adopt a sound 
motor as the driver source, the flexure hinge is used as support and guidance 
institutions. It’s based on the Line of electrical, the theory of soft hinge and theory of 
finite element analysis, and makes a system research for this organization. 
Completing the following content:  
1. I have designed a sound motor as the driver source, the soft hinge institutions as 
elastic deformation, bearing parts of the ellipse processing speed slightly to 
institutions; 
2. I have made a overall design of system, also chosen the size of the soft hinge, 
voice coil motor and so on; 
3. I have deduced the formula of the stiffness for the soft hinge’s mathematical 
model. Designed the soft hinge double parallel four-bar working table, also analyzed 
the stiffness, the maximum stress, the biggest putout displacement, inherent frequency 













厦门大学硕士学位论文                                                                 Abstract 
III 
 
4. I have used SolidWorks to make the moving emulation for speed slightly to 
institutions, and used the Ansys to make the stress, strain, modal emulation for double 
parallel soft hinge institutions 
5. I have made experiment for voice coil motor driver parts of the speed slightly to 
institutions. 
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